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Vit i and asnock tesTts wera pordoroad for gual:sfication festing of L roup of

sond rrgesure fovel transducers.  Vha Tests were copducted at the vioo Lo and
St ittty of the Duuglas Oynamics Laboratory, Santa Monica, (oliooeiy,
from Morcn 3 tihwough March 5, 1900 .
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/ DOUGLAS /IRCRAFT CO, ING. QUALIFICATION g E(] DE/Q TEST
AN MISSILE & SPAZE SYSTEMS DIVISION - o
HNS SANTA MOt {CA, CALIFORNIA STATE-NIEN i D FORMAL OUAL
: EST PLAN LINE

PROGRAM SATURN MODELS-TV-B ‘TTESM NUMBER W36 & W36A

m , \ PART NO. 68708
7EST PLAN LINE TRANSDUCER, SOUND PRESSURE LEVELS 1A68708-1
ITEM TITLE TRANSDUCER, SOUND PRESSURE LEVELS 1A68T08-505
TECHN‘C?‘—) MEMORANDUM TM~DSV~UB~EE-R-5487 . TM=-DSV-LB~EE~R-5618
RUMBERI(S

.,

) TM-DSV-LB-ENV-R-5487-1
EFERENCE TECHNICAL
SEMD, NUMBER(S) TM-DSV-4B-ENC-R-548T7-2

FLILURE AMD REJECTION REPORT (FARR) TAG
NUMBER(S) AND DISPOSITION  p185941 W36, S/N 309, CHANNEL 3 OUTPUT FAILED, PART IDENTIFIED

“NOT FOR PRODUCTION USE" AND ROUTED TO JOHN KNAUL, SATURN TASK FORCL.ENGINEERING

(USE CONTINUATION SHEET AS NECESSARY)

ENGINEERING RESOLUTIONS THE FAILURE OF S/N 309 CHANNEL 3 WAS CONSIDERED A RANDOM
AND CONCLUSIONS

OCCURRENCE AND THE OUT-OF-TOLERANCE CONDITIONS ENCOUNTERED
DURING THE TESTS WERE MARGINAL, THUS ACCEPTABLE TO THE COGNIZANT
DESIGN ENGINEERING SECTION.

(USE CONTINUATION SHEET AS NECESSARY)

STATEMENT OF
CUALIFICATION BASED UPON THE QUALIFICATION TEST RESULTS PRESENTED IN THE

ATTACHED REPORT, IT IS THE CONCLUSION OF THE DOUGLAS AIRCRAFT
COMPANY, INC., THAT THE ABOVE ITEM QUALIFIED FOR USE AS
INTENDED ON SATURN S-IVB.

ORIGINATOR DESIGN TECHNOLOGY
BRANGH GHIEF
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TITLE TEST DIRECTOR 5
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Twe “pecimens wore usad. Each ezt specimon inciudsd two ftransducers.
and an arnlifior, Tro comaanonts

ware ity i od s

1M EART M. SERIAL H. LixT 1TEM
Trangducer DAL AGSTOS~1 ~New 3i0 5i=~34

37
fach fraesduser consistod of a micropaons
4
Qe

toliows:

JEST SHCHEN L

TR
[N .
bl L2 B

testitior Glennite FT=~3060 - o
Microphione Glonnite 379001 - ————
Transducer DAC TABE(03~505 New 342 p=364
amolibier Glennite FT=3660 - -
Microphone Glennita 379062 - ————
JEST STECIMEN 2
1TEM PART HNO. SERIAL N LLHE 4TI
Transducer DAC TAGBTOB-1 New 309 R le!
A fier Giennite FT=3000 - ———
Micropavne Glennite 379061 - ———
Transducor nee lA68708-505 Now 305 W=30A "
Amplifier "Glennite FT~30660 ——— —————

Microphone

Glennite 379602

e —c T

Fach test <soecimen also included a section of vehicle skin with associated
brackatry, wiring, and hardwara,

Fach test spocimen was, in furn, assembled and instailed cn a rigid vibration
63t fivture in a manner which dynamically simutated the venicle 'nstallation.
Tne Tost ftixturd was idontified as 1 /N {TU7I8 and weighed approximotoly 40
pounds. ’



Ut nT {(continued)

Tnst £ wipment

Vibration snd shack test ecuipmont iasiuded tna tofiowing:

| TEN ML ST vonn e
(50 tlograpn CEC - =0k € 437
Giaivanomnters (9) CEC -3 o
wavetor= Synthesi zer xact G RTRUEy
MOome no e Hughes i ok SRR
rarae Arplifiors (5) Fndovco * %
s | fier Endovco 2614 LoD ,-5s
Tapg Recorder Arpex PR-10 LG
Spectral Densiiy Equalizer Ling ASDE =30 oG i-i2
A=Y Necorder Moseloy 2 AR ThES=0
fesilator Tecrnical frod. TPE2H H11595-2
fnntyrer Technical Prod. TEOIT RSP
{nteqrator Technicat Prod. TFPG33 OLi59.-1
Vivration Sysiem Ling A=2LG 51182,
tcceiervmeters (5) Endevco ¥ #

% Channel assignments and instrumentation information are prosented on pages
Al through A3,

hecuracy and repeataobility were vorified by the curroent Calibration and
Certitication stickers on tho tost euuipmont.

EOURE

~

The test specimen was attached to the shaker head, and acceleromaters were
mwunted 25 shown on page Bi.

Tes*a, consisting of sinuseidal sweops, random excitation, and shvck pulibes
wory thoen conducted in each of the three mutually perpendiculor axes shown on
pos Dis
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FReCEDURE (eantioued)

Sinuntidal swoops woera perfirmed froa 5 fo 2000 fo Y cps weth oo fraoguency
cnanging at the rate of one ociaeva por minuto.  Input fovels wors a8 toliows

5 34
FREFUSMY. (crs) LEVEL
oo Ly OV tana L Non,
by - 200 L0 (U - Dok )
200 - 0, 022 inen UWAe Disy.
299 - 2000 100G (G~ pok)

Sinuscidai data were reocorded on oscillugraph charts.
Fandom vibration Tests were porformed fur each axis in the following 37eps:

I, Tno spoctrol density equalizer waos sat to 1/4% power and 1h9e specirun was
checked visually by oxamining the equalizer motors.

2. When the setting apperrad sytisfactory, a orief fuli-power run w.s nada,
during whicn time the signal response of the cuntrol accelerrmelor wos
recorded on a magnetic tope loop and analyzed.

2. When ihe tape loop showed a satisfactory specirum, the remainder ~f Ttho
full=powar run was completed.

Random vibration tests were perfermod for a total duration of 12 minutes in
cach axis. input levals wero as follows:

FREZUENCY (cps) LEVEL,

20 - 85 065 ¢°/cps

8s -~ 280 +6.3 db/octave
280 - 1000 0.8 g</cps
1000 -~ 2000 -12.0 db/octove

Randem data were recordod on FM dape.

gefore the shock tests were performed, system accuracy was checrad oo follows:

I. Herizontal scale accuracy wos verified by the Calibration and Certification
stickor un the memotcope.

2. Vertical input accuracy was chockoad by inserting a known calibration
cignat and adjusting the memcscope poetentiometer until the ftruce peaks
coincidod with the desired vertical scaio divisions.
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rroerins {cuntinuod)

Snocko pulses wore snaped by a wavatorm sentnesicar, dizpinyod on & v ng ne,
and ohctograpied by a Polaruvid coemera.  The input lavel for <l axes was as
follows:

Nuwber o . . . « o « o . . .+ « Throe pulses por axis
fnput Shepe . . o o . . . . . Hal{ sino wWaive
Acceieration . . . . . . . . . 20g (o - peak)
Duraiion o v o v o« o v o v« 10 22 miiliseconds

Functional requiramants woere mouitorad by the prime laboratury beiwre, during,
and after vioration and shock testing.

pu—

RESULTS AHD DISCUSSION

R

A discuzsion of the functicnal failuro which occurred to test specimen | avior
testing in the first {2) exis is provided in THM-DSYAS-C/0=-RO407.

Sinusoidal sweep data are presented as plots of Acceieration versus Froquency
on the folluwing pagos:

SPECIMEN A3 PAGE_NUMBER
2 A Ak througn  AB
a B A9 through Al3
2 Al through ATS
! C AT9  through  A23

Rendom vibration data ore presonied as plots of Powor Spoctral Dennity vorsus
Frecuency un the following pages:

SFECIMIN AX1S £AGE HUER
2 A A0 Theough A3
2 3 £.2- tarough ASG

n
(@]

forcugh Al
& ¢ AL2  through  AWG

Fauatization plots of tne random inputs as approved by The Task Force ropre-
scntative are prescentad on pages A s arough AZY.
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TH=L SV = AN =N -

Fage w of

RESULTS. AMD. DISCUSSTIN (continued)

Shock teat dota for tost specimen 2 are prosented os photographic plois of
Acceieration versus Time on pags ALY,

Frot-test examination ¢f tast specimen 2 ravealed nu struciiern!
suiting from vibration and shock tesiing.
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T. J. Serenc, Soction Chief
Acvusties and Dynamics
Eavironmental Laboratories
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DOUGLAS ALIRCRAFT COMPANY , INC,

SINUSOIDAL FREGUERNCY
SIV-B SOUND PRESSURE LLEVELS TRAMSDUCEF

CONFIGURAYION -~~~ SFECIMEN 2
MOTE.. s  SEE PAGE __éZﬁ
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PRGE MO, ifffi-
UEEP REPORT 80 CTHETZ-/

W36/ 36A

TEST CCHDITIONS .0
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CUUGLAS AIRCRAFT COMPANY , InC,
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